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(57) Abstract 

1,4-Disubstituted piperidine derivatives 
represented by general formula (I) and 
pharmaceutical^ acceptable salts thereof, 
wherein Ar represents heteroaryl having one or 
two heteroatoms selected from the group 
consisting of nilrogen, oxygen and sulfur and 
optionally fused to aryl or benzene (wherein 
each hydrogen on the aryl and heteroaryl rings 
may be substituted by lower alkyl, halogcno, 
lower alkoxy, amino or hydroxymethyl); R 1 

Xt^fr^ r ,0aIkyI haWng ° nC °/ tW ° hydr ° Xyl & ° UPS ° n ,hc ring; R2 rcprcscn,s heteroarylalkyl having one or two heteroatoms 
jJSi^Jtf^ T S Ti ° f mtr ° fiCn * ° XygCn M,rur and °P tionaI, y fuscd 10 satu '*" d °' unsaturated aliphatic C, 
lv tZ 2 ' ^ " Z ZCnC (WhCfCin ^ Mr08Cn 00 ^ "J™" 1 * 1 and heteroarylalkyl rings may be substituted 

rcceTr !Si^ 0g T ^ 7' am,n ° "Z^™^ 1 * - X ***** ° » W H . Because ofTaving" a selective muscarine M, 
l^rCT • . " m P™* « as safe remedies or preventives with little side effects for respiratory diseases such a 

uTrvT^r v^ 0 " 0 "^ P U,m ° naiy flbr ° sis; Ur0,0gic discascs in association with urination disorders such as frequent 
hw™&7i ^ miC! t Untl0n Mld ""^ lnconlincncc i and digestive diseases such as irritable bowel syndrome and convulsion or motor 
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rnrnu i.4- ^i&b'^y y>jBii»tt: % 

p». tut. mmmmk «wwf*?i*ec-r^ 

a^btlTt^ [Basic and Clinical 
Pharmacology 4th Ed.. (APPLETON & 
LANGE) PP83-PP9 2. (1 9 89) ;Drug News 
& Perspective, 5 (6). PP 3 4 5 -PP352 

(1992) mmmi 0 

So 
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-ftsC [I] 



t Ko*i^-^STB&S*VO>Tk«J:W R'li 1 ~2{|j©7k 

»**«±K*rt-SJK*«[ 3 - 6 m<D is 5 p 7 ;M^U»£^ Us R 2 
»5-l 5ffl0lS|nXtt^«S»a©l6JRr»?*^7K*«. 7'J- 

«1tM^£ttSf^£gli:ftS 1 X(i2fi©'vrnK : P*#"f -S'std 
7 -;t/7;MM/g (liU ^7^7U+^g^ 7U-;i/7>'U^-;uSSO' / \ 
tp 7 U -/P7;U*;l/S©S3±©**IS : ? : ttfift7^+/l/S, A D y>K 
?\ W7;l3*i/I, 7 = ygXlik Kp*">/ ^USTiiSS SftT^T 
*><U>) -ErUTXIiOXIiNH^^-r] T^S ft 1 . 4- 

So 

*^lcJ:0»^$ftS±IE^ [I] <Dit&mt. WSftttSftWAXrt V 

R**H©»RB«*#^»RS^il : SttttrtB. «W©ff»Sl/< 
liii»)MKl^©^^Sl^B©^XW^K©^^[C®i6TWfflTfe 

So 
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ZUfrt>Mimz 1 Xli2^0^xDl^£^£/\.fD7y-;l/g£{i, 

m(f2-ey^g N 3-b-y-^ug, 4 - e y -^g, 
2 - f-i^;ug N 3 - = w i) 

U^S, 4-^=^/'J^S> 3-fvV»J;US N 5-b^/y;ug N 2- 
7>)jm, 2-b'oy/l/g s 3-b'oy;Ug N 2-ey = i> 

-;US, 4 - f >J ; 5 - f V ; x^l^ 2 - k*7 3 

-try^s^us, 4-fy^^-;i/g N 2-*y*y-,i,g > 2-a:>«/^ 

^-^SXIi 2 - ^ > K y iH^lfS c i^-c^ -So 

r 1 - 2 ®©*&g£3g±|c^S 3 - 6 mo •> ? d 7;u* j 

o7?-yUg N l-bKp + yy^p^>f;H, 1-tKo+yy^n^ 
•>^S. 2-bKo + yy^DyD^S, 2 - b Kn + y d^;u 

2-b Ko*>->y*D^>f-/i,g N 2-b Kn + ^y-n'M-Wl^ 
3-tKD + yy^Dr^l/S, 3-hKD + yy^D^yf^ 3 _ t 

t Ko D 7*;Ug N 1, 2-^tKo^yy^a^yf^ 1, 
3-^FD + yy^D^>f^ 2, 3-ytKD + yy^ D ^>f;i, 
Sx 2. 4-ybFo*yy^D^>fyH, 3, 4-ytKD + yy^o 
^>1-Jm, 2. 3-;th'D + y^D^y;H N 3( 4 -ytKo + 

T<^T& e fc(^b*>y* d 7;U* >U7/U*,Ug£ b' •> * o 7 ;U*;U7 ;U^^;U 
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& £^ t'-> ? dt;^- /!/ 7 ^U+^S &£>'£*•> ? d 7/1/^ ^7^— ;l> 

2 - / 3-ju-7J-j\sM^ 3-yf-;U7^;u&, ^>^;US. ^tf'Of- 
l -y 2 3 - y ^;u^>^;u 
8, 4 -^^;K>^;US. ^+->^S> l - > f-^+i/^Sk 2->f- 

/\*->;US. 2. 4 - iy/^-Jl^y^-JUm. 2-xf^+y;H N 4. 5 

- V>t f-yU-M^Ug^ 4. 4 - is/ ^-Jl^yj-JlW, ^yf-yUS. 4-^ 

^S. h'Jf^S, fh7fy^ ^>*xV;U&^<D7yU*;Ug ; 

3- ^5 L ;U-2-"/x->'l/S^ 2-^>f-m 3-^>x-;wS> 4- 

3-^^;i/-2-^yr-;uS> 3-y*-;u-3-^>-r- 
;ug> 4 2 -^>-f-;uSs 4 - y j-ji- 3 -^y^-^S. 4 

->^;U- 4 2-^-tr->l/®> 3-^\+-b-^S. 4- 
4 -^^;U-2-^\+-tr^;US > 4 - ^ 3 -^-tr- 
4 -^;U- 4 -^^-tr-;^ 5 -> 2 -^^-tr-^^ 5 
-t=f-)\s- 3 -'S+'fe—A^ 5 ^;U- 4 -^\+-t->l/-S. 

- 2 -'v/x-;ug> 5 -yf-;l/- 3 -/sy-f-^a, 5 - /9Jl- 4 -'s 
yf-;VS^ S-y^U-S-^x-;^ 3. 4-y^f/l/-2-^> 

3. 5-^^U-3-^>r-;U£, 4, 5-^^^;U-2- 
^-tr-^g. 4. 5-^^^b-3 -^+4r-;US> 4. 5--^^;U- 

4- -\^-t-;l/S, *?r-;^ -f-fe-rt/g, ?>-r-tr^;U 

^©7;l/^;Ug ; 
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Sx Kx->— hU-r->— 7 1 h^x 'O^-r «>x;ug 
m<DT Jl^-Jim : 

•>fv7a tVUx^;t,g N i/^ d^o kVl^p k°;Pg x p7"p 

tvug. >?p7> ;U7'f ;ug, i/^o^KyfyH, i/?p 

•>^p^s>^;l/y^;US, i/^p^\+->;U> ^;Ug > i/^ p^\+->;Ux^^ 
& ->^p^\+>;uypb°;l/S N P'M^UT'^yt/g. i/^p^^yu 

-?*J\/'7*JV& > ^p^^M^yl/g^ P5j-?^Px^;t,g s 
p*?f ;U7°Pb e /Pg N >?P*?^7^;l/g N 1 - 1 -^u->? p^y^ 
>M^>»t/g N 2-y^;i'>'^P^>^;uyf->'i/S N 3 -^fyl/^p^yf- 
yM^/l/^ 1 -xf-;l/->£ p^>^;uy -^;i/g N 2 -x^;i,>? p/^>f- 

^;l/Ss 3 -if-;U->^p^>^;uy f-yug^ 2 - p^>^;Ujl^- 
^Ss 2- (1 -J ^;U>^p^>^;i/) x^;ug N 2- (2-^;l/>? 
p^y^;u) xf-A/g N 2- (3 -^;i/->?p^>f-;u) x^i/g, 2- 
( 1 -x^/U->? D ^>^;u) if-;ug> 2- ( 2 -x^;P-> ? p^>f- 
;U) x^pg, 2- (3 -x^;P>? p'O^b) xfypg, l-^;l/> 
? p's+ ^Mf ;ug N 2 -^yUi^p^WM^i/g, 3->^;U> 
* a^i/jl/ ^;Wg N 4 ^;U>^p^\+>;M^;Ug N 1 -x^;U> 
^P's+^Mfvl/g, 2 -xf-;Ui/^ p^\*fWM f-;Ug % 3-xf;l/y 
? P'S + WM ?-;l/g N 4 -xf^^p^+i^Mf-yl/g^ i/^p'S*^ 
^x^;Ug, 2- ( 1 -y^l^P's+wi/) x-^;Ug. 2- (2->^ 
;Uv^p^\ + ->yU) i^yUg, 2- (3 - J f;U-> ? P'v* ^;U) x^,U 

2- (4 -^^y^D^WW x^/Ug, 2- (l-x^;l/i/^p 
^s+>;l/) x^yug, 2- (2 -x^;|/->? p/\*Wl/) x^;Ug > 2- 
(3 -xf-;U-/^7 o^\+>/;l/) 2- (4 - if yk>^ D^y 

x^;i/g, 1 ^i/^p^f-yU^-^;^ 2 - J u^\zf 
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^;Ug N 1 -x^/U^ a 2 -xf;l/->^ 

3 -x^;i/-/^o^y^;u^^i/g N 4 -x^/u->y* 
^MfvuSx 2 ->>^n^\y^;i/x^;i/S N 2- ( 1 f-jn/ira^? 

x^;Ug N 2- { \ v ^7 9)1) x^/yg s 2- (2- 

y?;V->^D^f;l/) x^;ug N 2- (3->^;l/^^o^s7°f-;l/) xf- 
2- (4 v^-f^fr) x?-;i/£ N 2- (l-x^U>y* 

p'xyfvl/) x^g, 2- (2 - xf/l/y^oVf ;b) xf;H x 2- 
(3 -xf-;l/->?n'v7f-7l/) x^;l/g. 2- ( 4 - x^/U^ ^ p^yf- 
xf-;us, l -^f-;Ui/^a^-^^;uy^;US N 2 ^;U->^ p*? 
f-;Mf-;l/£* 3 ^;U->^ D^^Mf-^S. 4 - > f-;l/->^ a*? 

5-y ^;l/^^p^-^^;l/^^;l/g N 1 -x^;i/->? ptJ-? 
2 -x^y? p;J-?f-;M^HJ N 3 -x^U-/? ptf ? 
^/M^g^ 4 -x^;t/->y* p*?^;l/;<^,M/g x 5-if ;^^nt^ 
f/^f;H, 2- ( 1 -J*)V->?u*??;l) x^;l/S, 2- (2-^ 
?fri/?a*?*)l) x^;USx 2- (3 - t=f-)l ; st u*21-)l) if;V 
2- (4 -/ ?)H/?n*>;1-ft) 2- ( 5 - y ? p 

;ty*f-;l/) xf-;Ug N 2- ( l - x^;U> ? p* ? x^;Ug N 2- 

xf;H N 2- ( 3 -x^;u-> ? p*:7 f- 
;U) x^Ug^ 2- (4 -x^;U->^p^-^f-;U) xf-;Ug> 2- (5-x 

«7,M^UT*fi&£ ftTi J:i * > y* p Tyu+^Tyu^yUS ; 
•>^D7*Dk''Jf>xf;H, ->^p-/p fir^n kVl/g x v^p^p 

^Vx^yf-yl/S. -y^P^y^U-r>x^;US N >^p^>^U-r>7° 

v^p^i/ij-rvx^l/g^ y^D^y'Jf>y'DkVl/S, i/^p's* 
^Uf-'y^^^Sx y^D^y'Jf^yf^Ss ^^D^f'Jf>x 
f-;l/S> y^DVf 'Jt^d f;l/g N i/^p^^Uxyy^-'l/Ss ^ 
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^g^©->?pT7[/*'j7>7;u*;ug : 

•>?Dyf;l/^ D ^;H s ->^Dyf;l/yf-;H, <>y*p7'T^U'<>f- 

—JUS. >^ a^iyj^^y-s-jU^ i/fu^ZfTJUyw^—JU^ is? 

b>y*p [4. 1. 0] 1 -'OMtv^ b^y-p [4. 1. 

0] ^^-^--OMfvl/g. b*->y-p [4. 1. 0] 3-4/1, 

/r^US. t'y^D [4. 1. 0] /v/*-7->f;Mf-;Ug N b">y*P 
[3. 3. 0] 7Y>7?- 1 --OMtVI/S, b*i/y*p [3. 3. 0]*** 

-2 -f;MTVl/g x b'->y*p [3. 3. 0] tfy-*-3-^;Mf-yl/g, 

b*->y*p [4. 1. 0] ^^-l-f^xf;H, b*<>y*p [4. 1. 

0] 'Y/*- 2 -^UjltVUS, t'y^D [4. 1. 0] s\7?-3--( Jl, 
if^US x b*>?p [4. 1. 0] *\79-7 -JJim-jUg^ t*->*n 

[3. 3. 0] 1 -^uxfVl/g, t'^p [3. 3. 0] 

-2-^i^,ug, b->*p [3. 3. 0] *y*?-3--r;l/iTVU2S. 

b"->?p [3. 2. 1] 1 -^, M ^, uSn h'i/^D [3. 2. 

1] *y*^-2--OMTVUg, b'v/^a [3. 2. 1] ^^-3-^ 
b'>y*p [3. 2. 1] ***-8->f;Mf^Ug x t ">^D 

[4. 4. 0] xrt- 1 -^M.f-^g. b"i/^o [4. 4. 0] f'*>-2 
-^Mrvl/g. t'y^D [4. 4. 0] 7^-3-* ;Mr^l/g N h'y^ 
p [4. 3. 0] /r-l-'f/Mf/H, fi/^D [4. 3. 0] y^- 
2 ^^^ b'v^p [4. 3. 0] y T -- 3 -^,MTVUg x b'-> 
y*P [4. 3. 0] yT--7-^;Uy^;US N t'i/y-p [3. 3. 1] J ± 
-l-^Jl/^-jim, b'->?p [3. 3. 1] y^-2-^,uy^,ug N t * 
>^P [3. 3. 1] yt-3 --f/M^Ug, t'y^D [3. 3. 1] y* 
^-9-^;^^!, b'y^n [3. I. 0] 'vMf- 1 tVU 
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t'v^D [3. 1. 0] ^*-V--2-JJU/1-j\,^ t'isfti [3. 
I. 0] ^\+-tf-3 -4 A,/ f-;U», t'y^D [3. I. 0] 

f->^D [4. I. 0] ^7?- I -•Y;Uxx^;l/S N t'i/fa [4. I. 
0] k'v'y'o [4. I. 0] 'Y7*-3->f 

;l/i7^;Ug. tTi/^n [4. I. 0] 'v/*- 7--f ;l/xx-;l/g^©tr 

•> * d t ^fr^o&Moimmw&m r »*»?m& ztix^xb*. 

K^\£ i; ? uT fr* )17 )V>r—)\,& ; 

•>^nyWD t°x;i/g N ^^Dtf^f^/i/S, i/y* D:/f•;U^>f- 
— i'? o^*v/;u^>f-x;i,gi|©->y*o7;i/*/U7;u*x;i/g ; 

^U-3-->^d^>x-^) y^iUg, (2-yf;l/-]-'>^D<>f 
(2 2-->^o^s>x-;i/) /^i/g, (2- 
yf;l/-3-y^a^>f^) y^;l/g N (5-^f;V-2-y?n^> 
xxyU) l ->>^d^>tx;U) (3 

-y^;U- l -i/^u^yy-—)]/) y^;US. ( 3 - J =f-)\s- 2 - 
>t-x;U) ( 3 - / ^yU- 3 - >? u^Ot — jU) ^f-yl/g^ 

(4 -/ f-jU- 2 - 'stuOr-Jl) 

D'Of-iH y^,M^ ( l 2 - i/^a^^-trx;!/) y^;U 
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(1 -^^;U- 3->^p/\+-tr^;l/) y (2-/f-/l-i- 

(2-^f-;U-3->^o^\+-tr^;U) / (6-^;U-3 
-•>*o'MHr.r;u) (6-^/l/-2->*D'MH?^l/) ^ 

^^Ss (6->f-;U- 1 -S/?n^4Hr^l/) yf-yUg^ (3 
1 -•>?u'\*-t?^;l/) (3-y^;U-2-i/^o-\+-tr^;i/) 
y^/l/Ss (3-y^l/-3-»>*p/\*-fcr^U) ^f.;u S> (5 _y^ 
-3-f*D'vHr-A,) y ( 5 - / 2 - $/ y- o^\+-tr^ 

1 - > y- a^-ir-ju) / f-JlM, ( 4 - * 2 - is? 0^*4? 

^^U-2->^o^x^l/) (l-^;|/-3-i/^a^ 
y^l/S, ( 1 ^U- 4 -->^a^x^;l/) y^;US x (2 
- ^ 1 - ->?ci~s-77--Jl) H-Jl^ (2 2 - : s?v\ 

Jf-Jim, (2 -/ f- a,- 3 -•>*D'v7-r.=JU) 
(2 -/f-;U- 4 -y?D^f-;l/) >f-;l/S* (7 f-;u- 3-i/? 
D/ ^-r-AO >^Hx (7-y^;U-2-vi7nA y y^^ ;l/ ) ^ ^ 
(7-yf;l/- 1 -•>^d^t--;U) (3->f;l/- l - 

•>^D^y^^yU) ^f-^g > (3-yf-*-2-i/*o'\7T-7W >f 
(3-y^;u- 3-i/^p/\yx-yU) y^yl/g, (3-y^;u-4 

(6-^f;l/-2-y^D^f-;l/) y^;US, 
1 -i/^D'v/x^l/) (4-yf;b-i-.>^ D ^-;i /) 
y^^S, (4-^^;U-2-i/^D-\y^^;U) y ( 4 -y^ yU 
- 3 - is ? ns\7°j--jl) y ( 4 _ y 4 _ ^ D ^y f - 

/^S, (5-^^-3-i/^p^x^U) yf-;Ug N (5-^ 
T)V-2-istu^-77--)\,) /9JUm, (5-^;l/-l-y^ D ^f 
(1 ->^U-2-->^d^^^-;U) (1- 

x^;U) ^f-;ug, (2-^*-|-i/?Dt^)/f;H, (2 
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^f-;l/) /f;H, (2 -/f-j]/- 4 ->>?vttT-Jl) 
(8 -/ 4 - >^ p:t?-rx;U) y^;US N (8-y 3 - 
p^-^x^^) y^;ug x (8 -y 2 -i/-!7u*>?7-—)\,) jj-j], 
(8 l - :stv*>;T-)l) ^;l/g N (3 -y^-jV- l - 
•>?p*?xx;io (3-^^;U-2->>^d^^x^;u) ^ f- 

;i/g, (3-y^;u-3 -i/?p^-r-;U) y^;ug x (3-y^;l/-4 
-i/?p;*-2-rx;l/) y^;ug x (7-y^;U-4 --/^a^-^x-yU) ^ 
T^ug, (7-y^;i/- 3-i/^P^^x-vU) y^;ug x (7-/^ji- 
2-i/^o^-^x-;U) .x^Ug, (7 ] - i/^ p^-^x^;i/) 
y^;Ug x (4-yf;l/-l-y^Dt^r-;b) yf;H, (4->^;u 

- 2 - p;j-?xx;u) /^;l/g x (4 -y^;u- 3->?o;$-?-fx 

/^ug^ (4-y^;l/-4-^^P^-^T--;U) 
^;U-4-->?p*?x-;l/) yf^ug, (6-^7 c ^-2-i/^p^-^7 i 
^;l/g x (G-/3-Jl-2-i/>7nt?T-J\<) y^/l/g x (6- 

>^;i/g N (5 -y ^;u- 2 - °>?tJ*?T-ji) Jf-JU^ (5 
-/f-yu-S-^^P^-^x-yu) (5-yi L >'U-4->'^P7i- 
^ f-;l/g||© i/? PTyl/y^^^Cffi^CTK^^^iaffiT^ 
$ tLT^T ct l * •> 9 p T^x^T-M^g ; 
t'i/^D [4. 1. 0] 'YT*- 2-x>- 1 -^;l/>^;Ug N h'v^p 
[4. 1. 0] ^~79- 3 -x>- 1 ^;Ug N b'->?P [4. 1. 

0] 'V/*- 4 -x>- 1 ->f;Mf-;l/K N t*5/^D [4. 1. 0] ^"/^ 
-3-x>-2--f*;U^^>'l/S> b">?P [4. 1. 0] ^7°?- 4 -x> 
-2-^Mf-;^ fc*«>£p [4. 1. 0] ^79- 2 -x>- 3 - 

b'y^P [4. 1. 0] ^7?-3-x>-3--r/M^;Ug, 
b'*>*p [4. l. 0] *\-?9- 4 -xy- 3 --OMf-zl/g, £->9a 
[4. l. 0] 'V/*-2-xy-7-'i'/l/^;Ug x b'^P [3. 3. 
0] 2 -x>- 2 -<f J\s/?Jl^ b'^?P [3. 3. 0] 

- 2 -x>3 -4)\<t ^/Ug x b"->? p [4. 1. 0] <\-f9- 2 -x>- 
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1 --Ol/i^Ug, t'->*D [4. 1. 0] ^9- 2 -x>- 1 
f-^S. t'^?D [4. 1. 0] ^Zf9- 2 -x>- 2 jV^jm, b* 
^^p [4. 1. 0] 2 -x>- 3 -•OUx^yUg, fc**>? p 

[4. 1. 0] 2 -x>- 4 -'OUx^l/S, t'v^o [4. 1. 

0] ^-r^-2-x>-7-^^x^;US N t*v/*D [3. 3. 0] 
-2-x>- l -^yux^l/g, b*->^D [3. 3. 0] 2-x> 
-2-^;Uif-,i^ b'->?o [3. 3. 0] 2 -x>- 3 -- 

t*i/^D [4. 1. 0] ^7*-2-x>- 1 -^;Pxf-x;uS N h'i/^D 

[4. 1. 0] ^-3-x>-l-^^xf-;H, t*<>^0 [4. 

1. 0] ^7^-4 -x>- 1 -^^xf^/H, t'v^o [4. 1. 0] 
V^-3-x>-2-^;i,xfz;H, b*i/?D [4. 1. 0] <\-?5- 
4-x>-2--(';Ux-fx;US > t*i/^D [4. 1. 0]^^^-2-x> 
- 3--f;l/xf-;^ f«>^p [4. 1. 0] ^y^- 3 -x>- 3 
ybxf-;l/g, b'i^a [4. 1. 0]^-4-i>-3--f;Vxfx 
t'^o [4. l. 0] ^-2-xv-7-r;l/xfx;H N fcf 
[3. 3. 0] t^-2-x>-2-^^if-;a lfS,*n 

[3. 3. 0] *^^-2-x>-3--r;Ux-r-;WSIfOt*i/^D7;uy 

7;pyxyu7;u^rx;i/g ; 

-;i/yf-;H, >^p^>-rx^-/DAUi;ug N y^ D ^>fx^yfx 
^S> ^n^D^Kvf-;!/!, ^Dro^x^/MHrx^g, s, 
^rD^xMrfx;H N ^^7d7xx;U^d^x;US % y^ D ^t 
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t u -j\sTJi>r-jimtttMmm~ 1 2<@©i^&xfiOTStt©7 «j - 

&Mfrt>MlitiZ> 1 2 Iffi^D^f^t^r p 7 'J -JU7J\s*Jl 
mtlt, 2 - f y f-zl/g. 2 - h* 'J *;l/if-;H£ % 2 - f 'J * 

;U-^ohVl/S % 3-tf'J ^;M^/Ug N 4 - eu S*/uy f-/U£ % 2-f77 

v* 'J /M ^;ug x 2 - = ?*y* 'J ;M 7-/141, 3 — f i ?'7'J /M f-/l/g N 
4-^5 *V u ji/ *jm, 3 - f-5 V* 'J /M -f- /US. 5 - ¥7 7 'J ;M f- 
^S. 2-7'J/Mf/l/S, 3-7'j7Mf-/l/£, 2- t*P 'J/Mf-/Ug. 
3 - k° p U /M f-/l/g N 2 - b* U ; S^/M f-/P-&, 4 - h° U 5 i^/M f- 
^S> 5 - f y ~ is-*/ f-/ug, 2 - f-5 i^/M f-/ug N 3 - 1* 'J ^s? 
-;uyf-;uSx 4-tij0xwfM s 2-*/ u^/Mf-zug, 2- 

So 

r^py-yn^j tizmit? ymm=f. mm®?. gmM=F&.u : B<ymi% 

*;W2S£*U >f-;l/* % -xf-zl/g, 7nt'^S, -fv7Dt^ 

sec-7f;i/i, t-:/f-/U& N ^>f-/uSs ^vof- 

U miiV h + >Sx x^i/g, yp+:+->S, -rv7°P^ 
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&^£ft£7k®g£ti, T-lrf-;ug||©7>>;^ hlM^;l/->'J;i,g % 
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(2) R'li 1 ~ 2ffl©7Ktt**«l±KW-rSJS*tt 3-6 «©■> ^07^1/ 

*/UK**U ftCl - k KD4-->->^Dyot°;l/S N 1 -k Kd*->->* 

v;PS> 2 - t Kd+-->S/^ d^d kVl>g. 2-kKD + ->i/^D7f;l/ 
S> 2-tFD^->->?n^>f;l/S > 2 - t Fn + y->^D^-/jH, 
3-tFD + y->?D-/f;H, 3-kFD + ->y^D^>f;H, 3-t 
Fn^yy^D^y;H, 4-t FD + yy^D^y/l/S, 2, 3 - 
hFn + yy^Dyf/H, 1, 2-yk Fo + yy?D^yf;H, 1, 
3-yk FD + yy^D^>f;l/S, 2, 3--yb Fn + yy^n^>f;l/ 
2. 4-ykFo + yy^D^>f;H, 3. 4-^tFD + yy^D 
2, 3-ytFD + yy^D^^S, 3. 
•> •> ? d wUSjWF £ u \, 

(3) XliOXl*NH£^U 4>nNHWiU^o 

(4) R 2 ii^^5-i 5®<D&%\xii*&mmmmmt*mm. 75 

TV- ;U7 ^;USXIi^ >-tf LT t^T fc «U 

^W^S^xaTU-yl/T^+yUS^ ({BL> R7fA*/H, 75*;U 
7^y^;HS^fo7'J wU7rt/*;l/g©S±©7k?£IST-ti&«»7yl/* 
A D y>i^ M7;i/n + >s, Taysxiik Kp*->>*;i/g 
Tg&£*iT^Tk<U^ ££U *-CfcTE3t [II] 



R 3 R c 

Q— A— i— R e 
R b R d 



[n] 



K4\ Q(ij^?gn~4{@©74/*i/>S, mzti, yf-u>S, 

R\ R - &CfRM*E--£U<M:ffl£tt^ *ft€*i> 7X^11^. fi«T;U 
*/UiBXIift*tt3 — 8fi|©i/^ D7;i/+^S, ->^D7;uy-;i/S. k*-> 
^nT;u+;l/S^U<lih'iy^D7;l/y-;l/S^-rK j£(,MiR b i R d X 
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liR " t R • (i, Zti*'ti-mizu o xmm& 3 ~ 8 ffl© •> * d 7;M^S> 
> ? o 7^^r-;US N f •> ? d 7;l/*^gXli h* •> ? d 7*>r-Jim$:Bf& 

- fU v;u/ f-;US, 2 - e U i?;l/x^yl/S> 2 
-fj^yU^otVUSs 3- fcf'J 4 - f'J if 2 

-*TVVJU/*JV&^ 2-?3L-j\ / jrjl^ S-TX.-Jls/l-J^ 1 

3 - 7 V ;M 2 - fo »J ;M ^ug, 3 - b?u V A,/ 

2 - e U ^ **g N 4-fUi ^.^yuy ^,ug, 5 - f <; $ V 

bVUg. 7 x^7°D^yUS&u:^f- DT - )\, T )\,* Jim* 
<£®7;u*^g N ^Dy>M^ ffi»77i/=i*->g N t$ ygxiit kd* 

x >^^*>K^©W«xyU^>K^^jf^ tl<5o 

*«iH©ilEH»* [I] ©ft^Jli, «*tf, 
(a) -ass: [I I I] 
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Ar 

HO— i- 
R 1 



10 



COOH 



R ,0 li*&g£L<U£^S*xA: l-2fl©*»aixii5fe»««L 
g§*{*£. Hft« [IV] 



'J -yU7;l/y-;ug&ot'vr n7 y -/U7;u**S©&±©**Igmiffi*s 
77U+;l/S, M77Ua + vS, 7~yg N BaSftfcTSyiB, t Kn* 
«8$iifctKD+Wf;H, ig|ft7;U3*i/*;P^-^/jB 
X<i7»;-;u*+->*^i?-yl/S-C««l*tiT^Ttckt^ **U 
XliNHXttO***] T'*£nS{b£^Xte*©£<hK££-tf\ R'°#& 
^£ tifc 1 ~ 2 ffl©7k»S*5l±i3frr S W*Dl 3~6®<Di/9 vT)\<*)i> 

±<-W1-5^Di3-6<@©->^D7;U4;uS©^!i-€-©^^X(i^S 
IfcMx U *LTR 20 ri«&^£*ifc7 ; yg, £»$ftrt:b Kd 
^;i/g % <Sft7;i'3*i/*;utC-;HSIXli7 'J -yM***^^-^ 
S£W-f 57 5;U;M/g N 7 >; -;U7;i/y^;usX(i^xn7 'J -;U7;U4- 
^S©«£tt, ^K«i;TK«iiXttfi»7;i/3*i/*;u.i-:-;uSXli7 
5;U+;U^-4-->^;U^-r.;US©h Kn*->y f-yus^©a5cXii7 ^ 

(b) ±K-«a [III] ©*;UjK>KX<i*©SJCttR*(**--jftS: 
[V] 




[IV] 
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HX- 



E [V] 



to*, Ar, R'\ XRffEttWK©******] T^$ft5^* 
Kfiilfc^ Hftit [VII] 

R^-L [VII] 

^R^a^R^o^jftR^m^, net Mi 

(c) ±E-*« [VI] ©Ifc^^ltfc^ [vi I I] 

R 2, -CHO [VIII] 

g> 7U-;l/g N 75/U*;Ug N 7 U-;U7^y-yuSXIi'<>-lf >HSt«& 

1 X li 2 fB©^ d m=F% W-T 6 d 7 U - L < IS 'St 1 d 7 U - >U 
77U+yi/S ({§u ^7U-yuSv 75^+yus. 7 y -;U7;i/^r-^aix 

>a ^ Lxt vt *> * i ®mm=t'-&vmnm=Ffr & n 




[VI] 



WO 97/45414 



18 



PCT/JP97/01770 



ttz, ±$tt [VII] Kfc^T, Uw«fc->T*$*l* H8JKJ tbX 

±E« [V] ROt [VI] Icfc^T. EKioT^nS r-rs 
yg©£SSJ <bLT(i, p-y h p 

ha^>^;ug N 'OXt K'^m, h U f-;US*f©7 5yu*;ua£ ; ffl 

AM? x~;P7-tr^;US, "7x7 +->7-bf-4/Slf©7 'J -^77U2? y >r ;U 

;l/^-;US5f©fi«7yU3 4->^;i/*'-;UiS ; 0iR(i2 -yn^M+y 

BuseSSjiilfl (a) Kfc^T, 3 [I I I] ©*;l/**>»«, it [IV] 
[IX] 



Ar, R'\ XR^R 20 liHljie©.m^W1-<5] T'^SftS* y 7* 

±iEffl£Ef&fc:fc^T* a3%TO<hLT{$ffl£*i£it [III] ©^;u*- 

So 




[IX] 
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3- (3-^W;yyDt» k. v?7x^u*x*u 

-^fWA7; h\ SM"**^ ^>-tf> N hAoc>> 

*fcy*|/>. ?bb**A, BttflUftX^ y?DDir A Mi^D 



O 



* 54MB- 7 HIB, ff*l/<ttlO»W-24l»|BT|»7*Lift*Ci:** 
* CI I I] oftftftcttrs* [iv] o^^Xtt*0*© ttffl «^ 
«wtt««:i Ww ac [i i i] ©flA«,i 

^ [IV] Oft^Xtt*Otttt, 1-6*^ ff*L<ttl-2*y|,o 
MfE*; [X] o^yy^t^ ami] 
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^ [I I I] ©*;l/jK>»©KJ6ttR#W*tLTIi^ mtfx*x;WtX 

1*7 i Y^tRmzii^xfj^^^^ommt^tzmzmWi^mwo^ 

a [i i i] ©*^**>»©g^»^*^tt N it [i i i] 

■a-SC<b(i«k»)li5C<i:^T*^ N g#.x^f;Hi, it [ I I I ] <Dtub#> 
&£?T&K:ftoTx mi^N, N' -J^^p/v^WU^/l/*^ = h\ l 
-jn^;l/-3- O-i/Vf/l/T^ynt'^) T^UtfiM = h\ 5?7x.=. 
;U*x* »; yU7 ^ b\ h* D s*;l/5?;ui/7 ^ K- M 7 i-;i/*X7 ^ >l£ 
©*S£3i|©#&T. miiN-t Kp**>X*>W ~ K> N-t Kd*$/ 
7*;M'S K> 1 -h KD + S/'O'/h •J77*-;l/-^©N- t Kp*WI:& 

ty\ 4-xhP7x>-;K 2, 4 - ha7x/-;K 2, 4, 5 - h 

{£§#i4:ii<T^^ Stt7 5 Kl*> it [I I I] ©a;u*>K*#i£fc 
SEoT, flMttfl. 1' 1. r -tWI^x 

it [I I I] <D*JV#>&<DR&&mB{*t3. [IV] (Dit&MXliZO 

tt»M£LTte. flj;tl;fyx^;Ux--r;k rh7tKD77>, N, 
N-i?>m;l/A7; h\ v^-^ify. ^>-tr> N MUx>, ?pp^> 
■b'V. mt/^Vy. HttftJBaiE, y?uDX^, h U ^ 

ppxf-l/>X<i±I5r§ii©fK^*<W^tl, ^c^x^x-t^K r 
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-2 0°C~1 0 0°C(Ommftt-?ZZ.£t<T'£Z> o 

[i 1 1] tofijitfy&oBifc&mmmzM-ttt n v] <o<t 
#<!>m®wizi&bT&z.zz tfrvz zt\ a; [i i n 

&®Kfc&mm& 1 ^fc/c*)^ [ I V] £>it&V)XltZ(Di&li. 1-5^ 
[IX] R'°#£ll£ft^l~2<l©7k 

##^£*ifc7;yg, &^£tt/ct Ko^W^uS. &$7;io*->77 

^Xlifii|ft7;l/3 4 1 ->77 /U*'-;uSX{i7 5 ;l/*;M-+ yutf-^ug© t 
M^©5ri?T' J: < ft] £ *l*:S3?©3r& J: ») ff 9 C t #T'# -5 0 

mtf^ [ix] wt&mzmz^?-)\s<Dw>T'&mz*itz7mwkv 

1 OOt, &ZL<ltmi&~~8 0°C<DUmiZT'iJOZtf)<-Z-%Z o 

S!illg.(b) Kfc^T. [I I I] (DA** 
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®mxM (a) tefctfSsS; [ill] <D*JUtf>®Xlt*<DKmmffimtot 

5* [iv] (D4t&®t®m&Kfotmm\zLTmm-tz>ztij<-v£Zo 
s©«^g»£$ns 0 

(Protective Groups in Organic 
Synthesis), T. W. (T. W. Greene)^, 

John Wiley & Sons fct ( 1 9 8 1 l?lCfE«g©^ft3?.li 

KK«k ant, m?L\imtt*\sy, 7-V-j^ tY? 

i*^:©a^jgjBI*K XI*«©##£TT% Willie rU 
7;U^Dg^Ks «t*S?©»*ffl^T\ ffiL<(4^0°C~^l 0 0°C 

©«Bfflr^©®jprx' i o#rsh2 Ammm?z>z.k\z&t)ft 

So 

i^7£&®my.ii*tit>tji(.t<Dm&mi&^ mz.tt*mv)*v^ 7km 

8 0°C©|gBBrt©aST-l 0^-2 4^ftffl$ii-5Ci:(CJ:»)fft>n 

A, 7^-- 7 ^K ®Nt£&ttj&3P©tei&£ffl<,vT\ ff* U<IJ#jlH$ 
2 0k g/cm 2 ©7K^ET{-x ff* L< I2#jO°C-<#j4 0°C©$gHF*9©S 
«T 1 0 #fHj~ 2 4 l^rag!Ma5c-t* Z.tK&'O ftfrtlZo 
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fr< LT'&ZtlZ-f&X, [X] 
Ar o 

HO-|_H-X-( NH [X ] 

2 8»c*s^T. 3 [v I i] MCfcfcT. 
it [X] ofl:£tt£5S [vii] o^^ftioK^tt, s 

l*^*fc03 [VII] ©jfc£tn~l. 3 */U©iiJ&-e) MfflLTfTb 

- ^-T V7P t°;Ux^yU7 = N-yf-;l/^;u^ij > N n- / j-Jlt'o 0 
N-yfvUkXU N.. N-VJ+frT-t) 1. 8-S?7tf 

tf->?o [5. 4. 0] 9>xtV- 7 -x> (DBU) , 1. 5-^7-^b' 
[4. 3. 0] y^-5-x> (DBN) |0$3i»7^; 
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c timroikftzm i * * c <t t> -es * . 
s^k. «ais (c) Crimea cx] ®\t&m<o% [vi i n © 

i o o o ci-r^ci*<T'§. Rj&mit> mn. i oot~7b^ 

iff* U < tt 1 0 #Ba~ 2 4 C t D<-CZ 6„ 

a5cW7;i/+;Hbtt, h U «7 A, : s7 J%Mt**) 

I*7k*<b*^*^ h U -7 A, JiY.%\t^%± h U -7 AH©7k3Hb&P 
*t#*ffl 0 *T(t7 U ftic v v IW&W&SL U<W ^KEttT 

■C«5cR**ff »ttTTlt«fl<l3c*tti/7y**^b*'>*^ h 'J -7 

[XI] <D<:b£«Jl *;Hz**UT> i*;i/~a*|*;k ff£L<lii~i 0 
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0 o 

Ar ~^"HW N-R20 CXI] 

JiUC^fcSjill (a) , (b) , ( C ) &tfJjeS«ft-C»&*i*5C 

Sfci8fc**£aM|ys >^©gfcfc* 
^ W,:in vitro&tfin vi voTOAX*iJ>§S*g 
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(I C so ) J:»)lHfJUfcj»«S» (K ( ) T*»fc„ 

(Hargreaves) bO^jJ [Br. J . 
Pharmacol., 1 0 7i, 494-501H(1992 4f)] 
&LTfT^fc. CH0«BBSAX^ U >ttT4rf->»l/3 U >U-fey 

^-(Receptor Biol o gy*±$¥) ,0. 2 nM [ 3 H] - N 
- ^ f-;uxu#5 (84Ci/nmol, New England 
Nu c 1 e a rg!D SWM^MO. 5m 1 ©5 OmM h 'J 

1 OmM MgCl 2l ImM EDTAM (pH7. 4)*T'^fi(^ 

2 0~2 5°C), 1 2 0#RM>*i'<-hLfcSU 0. 5ml©*JftU 
h l JX/<77 7 -*MT^77-f (Packard j.^-V^;U 

r GF/C) T?!R9l«aU lml0^tfchij^77 
r-T'4Isl»UCo 7^^-*5 0t-Cl^lBft«», 
(Packard -7^ ? n •> >^ 0 ) £#D/LT7 ^ yl/^-lcR# Lfc [ 3 
H] -N-^fyl/xa+o ^ >OMSM7^n7l/- r->>^l/-> 
a (Packard [-y 777 -7 > h ) T'$|£L/c 0 ttfc [ 3 
H] -N->f;l/XJ^7 S 

& £ $ *Q (i > ^ x > & 7° ;U 7 7 (Cheng and 
P r u s o f f ) [Biochem. Pharmacol. , 22 

m, 3 0 9 9- 3 1 0 8B (1 9 7 3^) ] K'&^Xs HIS U 77> KT& £ 
[ 3 H] -N-y ; 5 0 %Wffl?Zimit£®}(D® 

m (I Coo) J:9*ttU:jfttt£ft (K.) 
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Kj (nM) 


ni|/ 1x13 


m 2 /m 3 


m, 


m 2 


m 3 




90 


2300 


18 


5.0 


130 




960 


24000 


41 


23 


590 




170 


16000 


39 


4.3 


420 



AXft 'J kMgg&mimM fin vitro) 

b-/7 > -^>-tf5'T [9 5%0 2 . 5%C0 2 m 3 2°C. 1//M 

yohimbine (a,£ffi3R) f|tLfc7/?Xfrti:»| 

3 0»P B TOlfci, SilMffll>Tl» (0. 5ms, 3 0 V) 

McN A- 3 4 3 (2. 5 X 1 0 6 M. M.SlRttT:/^* h) KJ^iR 

Lfcft, McN A- 3 4 3 ( 1 0"- ] 0 " 5 M) 3 fSfflftK 

ct^TOMcN A- 3 4 3^Iit54U; 0 McN A- 3 4 3KJ:SE 
fcti. McN A-343 a#g!TOJRtt«^ 10 0%i LTi£ Lfc„ ttBft 
£fcteBKJ:*fflMEJ&l»8©S/7 h©gflr*^ M8Hfc£4*3©i£ft2fr7J 



WO 97/45414 



28 



PCT/JP97/01770 



Xffl&mtnmzm^n^tzo sD^attt? y h ooo-soog) £ 

hSfcfctt (9 5 960a, 5%C0 2 ®m. 3 2°C) Lfcv?** X§ftlC 

fco 3 0WHkl/:^ */U/<a-;l/ (1 0 9 ~1 0" 6 M) *fi*flr^ 

^o^^iaeic«tsfflssM^©^7 h©ti)t^b, tfttt^t^«j©ig 

tfSft^J (K»fl) Z*l6tZo 

ttmmitftmzm^tzo sDmm? k o o o~5 o o g > £ 
mmezit. mzm&uzo »«*2mm»s©';>rttcu^:©^, k 

(9 5%0 2 , 5%C0 2 iiM, 3 2°C) Ts?/:lfc7^7 

Wan. %)W&h i . Og, imo. 6gi;t.liL/:o 

2@B©*^<=i-;HR«*ij7rl/>X©JR«iLA:o *f» 

i 0^*Nt»^;u/N'3-;u (l o 8 ~i o 3 M) ^3«»i;K 

U ffl«Rfcltt**»fco ffl*RJCft««««*JCfc^S'J7rU>^©JR 
ffi^l 0 0%ilTiU;. *Wfc^«JteK«wJ:-5ffl*Riett«©i/7 h© 
g**£> *£^©*fc£fc©l£tta&7J (K„«[) £*«>fc 0 
4) ffitb?? M3»K*Jl7*B«M,5»#}gtttttt 

SD||tt7v h (300~5 0 0 g) *JKJtoa5E$^ EIB&tttiJU 
5$ 2 cmOTOMlfco g.*^2 0ml © ? U7X-^>-tf 7 -Y 
(9 5960,. 5 96CO,ii». 3 2 °C) Tffi*: Lfc X^PHZ, 
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mzntz 0 mmm&&m*&w&\z&u % <i ? r vyxcoumz 1 0 0 %<b 

*Wftli^{z^tMf oAio S D&iftt^ vY (2 00-4 0 0 g) £ 

J&L/c 0 i*^5ra] L/7*X-^>-tf7^ (9 5%0 2 . 5% 

C0 2 i§«. 3 2°C) mU;7^?xfrtl; s #)#!^0. 5 giCTJi 

*owmtuz 0 mmizx&frLmmzm^tz'^ mm^^^L 

&2 ax* y (in vitro) 



K B (hM) 



28 



^M 2 



1200 



10 



98 



19 



M,/M 3 * 



2.8 



M 2 /M; 



120 



±12* 2 £Bj] fcfrtt J: 9 *PgB^®jl:^tl{if^® 
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AX* 'J yM&ft&teKMM (in vivo) 

1) 5>y hl:fcl75gfSWl (i. v. ) 

8-1 liS« (3 8 0- 4 2 Og) OX^-yK-'J-fllitt^^ 

(7 5 0 mg/k g. i . p. ) Rtfa- ?d5o-X (37. 
5mg/kg. i. p. ) Tlft&U mtl=^-a-b^JfAL^ 0 

mm&s-mttx. &&mnmiz*-2.-uzmALtz 0 v^is-j^y^ 

(5 mg/body, s. c. ) iC<fc t> "S^^KTOI L*&, 
Pulmonary Mechanics Model 6 

(Bu x c o) ^ffll^AX»sMTi-TMii«^')^L^o f^tHTS^ 
5ftm%.V&5-5ttmz}sV67-b3-Jlzi >J > (5 0 //g/kg, i. 
v. ) s£2g®Miti£ttffi£j»JS£U &fcWM®$5ft1ft<D5im&Vimiztt-f 

gtfcU m^rl0 0%<hL^ o 3 > h o-^lite^ST-b^^ri U >^ 

&fmfflK.ma*z 5 owztomzmm* i D„ift&£*u tt*«tfto 

2) hi=fc^sr\^j£§s^ffl (p. o. ) 

»fcftff*&P!9:-5L;fcs 8-1 lilifc (3 8 0 - 4 2 0 g) 

r k- -f -mm.? v h£&^3 o$m<fcf? i . v. mtitmfficD&m* 
(50///Kg, i. v. ) m%<o%m%.mmzmj£Uz 0 

ffifitfcfflSU -*i£l 0 0%<hL/Co 3> hD-;l/^(Cte^-57i?f-^3 
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S3 ax ii ') >%£ffi£tjiftm (in vivo) 





twm 


§UflR|g 




">50 
(mg/kg, 

Lv.) 


Cmg/kg. 

P.O.) 




0.080 


03 


atoropine 


0.0043 


0.27 


ipratropium 


0.0015 


13 



R±©<tfc^ *56«w©s; [i] (Dit&mt. 

«ffl^e»tl5»«©»*D»j*<fl!fflBri6-c*»), ffl*.tf-t?5^>, & 
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mu mum, mm u < ii^j^©s^$!!»j : □ y -r&u y * 

ft©;frfcKftoTWW**c tt*>\ ftftlMfiJli* ffll$K7KXti 

Hb©»S/i:«(*lc*jjlXttH»$*«^©t)©T*o-Cl><fci^ 

cn^©Mii. *^©>ft^»^M© ] . o~io omm%, &t 

Kill. 0-6 0M%©tfd£T^pf SCttfT^o C*i^©«!»J 

1-1 0 0mg/kg£ l~$fc[n]j;:#tfT, *fci«MiPft#©*£li. 0. 
0 0 1-1 Omg/k g£ 1 -&@K#tfT&4-r<5©JW* U\, 

BB£$*i*k©T?(ittt\> 

N- ri- (4 -y f-;u-3-^>f--;U) b'XU v>-4 -^;H -2- 
bKa4->-2- (4-bFDt-/y^D^y;l/) - 2 -7 x-;U7-fr h 
7$ K 
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OH 



Xgl. 4-7; 7- 1 - ( 4 - J 3 -K>7--Jl) b'^'J is> ♦ 2 

2 0ml 'J* A 4. 1 5 g. 5-70^-2-7^-2-^ 

1 4 gStfaSftay^Al 6 6mg«Jtt!D^ 2. 5B$ftftD 

/ft»x^u=l/l) ICT«MH!L6feH#l. 6 7g« 0 zti£7* 
7 -;U 1 6 m I \zmm U 4 Niggfc- y 4 m 1 ^ftxTlfit 1 . 

5 ttfflftft Lfco ®&£&Eg£ Lf|*ttfcgttE*/ * 7 -JU- 

xmtz 0 

112. N- ri- (4-7^;l/-3-^>7 L _;l/) h°^'j> ; >-4-^ 
/k3 -2- ( 1, U. 51 x7?-8--Ql/) -2-h 

2- (1. 4-i>**V*Va [4. 5]f*-8H;P)-2-tFo 
+ y-2-7i^Hil 6 1 mg©N, N-y>f;kf-^A7 ^ K5m 1 
fcftlcMKiT, 1. 1* -«-;l/^;y>/-;H0 0rag$Mi 

e^>j^>2tt»«[l 4 Omg, Mi*7U7$ >0 . 
4 m 1 % 4 - it/ */\,T I 7 fcT U > 5 m g *«HMd*MC T 1 lftftj$ L 
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'&t>titzmg%$mmmm9w vr??*- (k i e s e 1 g e 1™ 

6 0 F 2 5 4n A r t 5 7 4 4 {/ )V^%±W 

/ 1 ) \zxw& u m.m\t&m 9 3 m g &<m®mt ixntz 0 

IH3. N — f 1 — (4-yfib-3-^>r-il/) h°^'J^>-4--T 
M -2- (4-ttV>^P^^) -2-h Kn^->-2-7x-;l/ 

n- [l- (4-^f-;u-3-^>x^-;i/) t°^'J ?y-4 -4)V\ - 
2- (1. 4 *-tf-*fo [4. 5] - 8 - -2-tKn* 
•>-2-7x-;l/7-tr hT ^ K8 9mgC7t h>8m 1 ft&K p - 
>X;M-> • 1 TkfD^l 45mg,7K0. 5ml £flnx. N SfiT 2 0 
0^5 0 °C(CT 2 B#RHi)£J$ ttZo RfciKCfSfnMIMcfcJin*. 2 a a *;l/A|tfj 

(K i e s e 1 g e 1 ™6 0 F 2 hn A r t 5 7 4 4 (J>l?t±§H) 9uu 

IS 4. N — f 1 — (4 ^;l/-3-^>-r->>l/) b°^U^>-4--f 
;U1 -2-bKa*->-2- (4-b Kp^->->^p^-WW -2-7x 
h7 ; KtD -a fife 

N- [1- (4 -J f-yU-3-^>-r-^) b*^>J i>>-4 — OU] - 
2- (4-^-+V->^D'\4 i ->;l/) -2-t Kn + ->~2 ;b74r h 

7 5 K4 lmg©^^y-;!/2ml^|CgS^T7kM^0^^h»;7A 
1 5mg£ta;traiCTlB#|8}«#Lfco ElEfcfc**to;L*nn*yUAJfl 

(K i e s e 1 g e 1 ™6 0 F 26 <, Ar t 5 7 4 4 (;< ;i/**±Si!) ?dd 
*;l>A/^y-;l/=9/l) KTfBSSlU $M<t& 1 to2 lmg^ISM 

'H-NMR (CDC 1 3, 5ppm) :0. 9 4 -2. 5 0 ( 1 9 H. 
m) , 1. 6 0 (3 H. s) . I. 6 8 (3 H. s) . 2. 7 0-3. 0 0 
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(3H, m). 3. 46-3. 60 ( 1 H, m ). 3. 61-3. 79 
(1 H, m) 5. 0 0-5. 10 (1H. m) , 6. 4 8 (6/7 H. 

brd. J = 8. 1Hz). 6. 73 (1/7H. brd, J = 8. 

OH z) . 7. 2 2-7. 4 0 (3H, m) . 7. 5 4 -7. 6 5 (2H 

m) 

fi^|FAB-MS (m/e, (C„H 36 N, 0 3 + H) • t LT) : 
4 1 5 



IM2 

N- [1- (4-^;U-3-^v^- , ;l/ ) h^U^v-4--YyUl -9- 




7x-^-j^y;H(4 2 3mgi:y V*risV? u 5 3 u 1 

* 5 0 «C-c 1 «m# U* 0 RGfttttETfttt L» & 4iA:m« ^dd* 
*A5inlfc*WU *»T4-75y-l- (4-y^;U- 3 -^>^- 
*) kf^ys?>. 2lKi6 0 0mga^yy Dt> x W : Wi 
4 6ml 0* d d**A 15ml *«Nta*JMfcT 1 *|«* Lfc„ 

uvhr*7<- mm* .• 's** >/i»i^» , / 2 _ 

ft****) l=T»»U Mff:*ft4 7 7ng«|fc, 

Xf§2. N— f 1 — (4 -y ^-3-^>-?-- ^ „ «... , , 
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)V\ -2- (2-**Vi/9a^y1-;\,) - 2 - b Kd*->- 2 -7 x-;U 
7-trh7; KOAfifc 

N- [1- (4-^fyl/-3-^>f-^) f^'J ^>-4--<;U] -7 
jL^l/^ytf+i^UfcT ; H OmgOf b5h Ko75>5ml 
K N -7 8°CT*1. 5 M D ^ "7 A -f 7 7°D \f JVT i K'V*-* >igttO . 
3ml*«TU 1 5»M«#Lfcf*->*D'<>*y >1 9mg^fh5h 

(K i e s e 1 g e 1 ™6 0 F 26 „, A r t 5 7 4 4 (/JUfttM) ? n p 
? J -;U= 10/1) KT¥i!S¥ U *Wk^« 3 8 m g ZM&m 

IS 3. N- ri- (4 ^;u-3-^>x-;b) e^'Jv?>-4->f 
Zk] -2-hKPt->-2- (2-bKotyy)D^>fM -2-7x 
-^7-feh7: K<D*Bfc 

N- [1- ( 4 - > =f-)V- 3 -^>x-7U) f^'J i>>-4 -JJl] - 
2- (2-tf*7 >?o^>^;l/) -2-h KD + >-2-7x-;UT-b h 

R f ffi'htt S £fflfl:£«0 ( K i e s e 1 g e 1 ™ 6 0 F I5 « . 

Art 5 7 4 4 MfrtUW ^pd*;1/V^/-vI/= 1 0/1 ) 
'H-NMR (CDC 1 3, 5ppm) : 1. 3 8-1. 8 5 (6 H, 

m) , 1. 60 (3H, s) , 1.68 (3H. s). 1. 85-2. 22 
(8H. m), 2. 2 2 -2. 4 0 (2 H, m) , 2. 75-3. 10 
(3H. m) . 3. 6 1- 3. 2 5 ( 1 H. m) , 4. 0 0-4. 12 
(1H, m) . 5. 0 0-5. 0 9 ( 1 H. m) , 5. 53-5. 65 
(1H, m), 6. 95-7. 04 ( 1 H. m) . 7. 22-7. 39 
(3H. m) . 7. 5 5-7. 7 8 (2H. m) 

i»FAB-MS (m/e. ( C Ha. N 2 O., + H) * t LT) : 

4 0 1 



WO 97/45414 



37 



PCT/JP 97/01770 



r f m±t£ zmmits® (Ki e s e i ge i™6o f 254 , 

A r t 5 7 4 4 ( y /U ? *±§!/) ^od^A/^ ?J-jI= 10/1) 

'H-NMR (CDC 1 3 , dppm) : 1. 4 0-2. 4 2 ( 1 6H. 
m) . 1. 60 (3H. s) , 1. 69 (3H. s) , 2. 80-2. 98 

(3H, m) , 3. 6 4-3. 7 1 ( 1 H, m) , 4. 0 5-4. 15 (1 
/3H. m) , 4. 6 0-4. 6 4 (2/3 H. m) , 5. 0 1-5. 10 

(1H. in). 5. 25-5. 72 ( 1 H, m) , 6. 96-7. 07 

(1H. m) , 7. 18-7. 39 (311. m) . 7. 65-7. 78 

(2H. m) 

i^MFAB-MS (m/e. (C 2 « H 36 N 2 0 3 + H) - 1 LT) : 
4 0 1 

N- n- ( 4 7^-3-^>t^;U) b°^'J v>-4— -2- 
(1, 3-trans- 3, 4-ci s-3. 4-yb KP4yy^g^> 
3-Jls) -2-h Kp^->-2-7x-;[/7^ St 5 {£ 




Ml. N- fl - (4 -y ^;U-3-^>^^;b) hXiJy>-4-^ 
;!/) - 2 - ( 1 , 7-trans-l. 5 - c i s - 3 . 3-v^;U- 
2, 4-^^^-tj-b->^ a f 3. 3. 01 jrtjf-T-^M _ 2 _ bKp 

2-(l, 7-trans-l. 5-c i s-3, 3 - i^ ^4,-2. 
4-***-9-t:->*D [3. 3. 0]t^-7-^^)-2- t KD + 
-> " 2 ttflj 1 1@2 m^KfoZX&gkVt&m 
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Xg2. N- T1- (A-/ 3 -^>^_;b) ^ijy>-4-^ 

^3 -2- (1. 3-tr ans-3. 4-ci s-3, 4-^bKp^-> 
^?p^>^) -2-b Ko ^i/-2-7x-mh7: j£®£fig 

N- [1- (4 f-;l/-3 -^>x-;L/) f^lf i?>-4 - 
2- (1, 7-trans-l, 5-ci s-3, 3-^>f-;l/-2. 4- 
k':>?p [3. 3. 0] tyt-T-jji) -2-hKD + >>- 
2-?x^;l/7-t? h7* Kl94mg^xh5hKD75>8ml-7K 
3m 1 mmizfeWL, p- h/Ux>x;u*>$. ] ^ftft l lOmg^ 

£MflE®£U^£;ft*g2E£#lRffl*SJi?p-7 h 7=> 1 < - 
(K i e s e 1 ge 1 ™6 0 F,.«. Art 5 7 4 4 (J Jl?$±$$) ?pp 

1 H — NMR (CDCla, 5ppm) : 1. 25-2. 38 (14 H. 

m) . 1. 6 1 (3H, s) . 1. 6 9 (3 H. s) . 2. 6 6-2. 8 7 
(2H, m) . 3. 34-3. 49 ( 1 H. m) , 3. 60-3. 79 
(1H. m) . 4. 08-4. 24 (3 H. m). 5. 00-5. 11 
(1H, m), 5. 90 ( 1 H. brd, J = 7. 8 Hz) . 7. 2 5- 

7. 4 1 (3H. m) . 7. 5 0-7. 5 8 (2H, m) 

MFAB-MS (m/e, CC„H,.N,0« + H) ' t LT) : 
4 1 7 

HM4 

N- n- U-/?-;U-3 -sQr-Jl) b°^'J >>>-4-^>H/l - 2- 
.(1, 2-trans-2. 3-cis-2. 3 -V t Kp*^ v 1 p^> 
— 2 — b Kp4-->— 2 — 7 x— ;UT-b h 7 5 K 
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2 ~(1. 6-trans-l, 5-c i s-3, 3 - i/ / ^jl- 2 . 
4-S>**-»rt*->*o [3. 3. 0]t^-7-Y^)-2-hKn + 

Rfi'htt5«Ift^» ( K i e s e 1 g e 1 ™ 6 0 F 26 , . 
Art 5 7 4 4 (y^fcij) ^dp^V^;-^ =9/1 ) 

'H-NMR (CDC Is. 5ppm) : 1. 2-1. 4 (2H. m) . 
1. 4-2. 0 (8H, m) , 1. 60 (3H. s) . 1. 68 (3H. 
s) . 2. 0-2. 2 5 (4H. m) , 2. 2 5-2 4 (2 H. m) . 2. 
7-2. 9 (2H, m) . 2. 9 5-3. 1 ( 1 H. . q , J = 1 1. 
2 Hz) . 3. 5-3. 8 5 (2H. m) . 3. 9 5-4. 15 (2H. 
m) . 5. 0-5. 1 (1H, m) . 6. 53 (IH, brd, J=8. 
0Hz). 7. 25-7. 4 (3H. m) . 7. 5-7. 6 (2H. m) 

fi«FAB-MS (m/e, <C,« H..N.O, + H> ' <t LT) : 
4 1 7 

Rfi'J^U^Iik^D ( K i e s e 1 g e 1 ™ 6 0 F 25 , , 

Art 5 7 4 4 (^JV^tlW ? D n*;UA// ^ y -,U= 9 / 1 ) 

'H-NMR (CDC 1 3, £ p p m) :1. 2 — 2. 25 (14H, 

m) . 1. 60 (3H. s) . 1, 68 (3H. s) . 2. 25-2. 4 

(2H. m) . 2. 7-2. 9 (3H. m) , 3. 6-4. 2 (4H. 

m) . 5. 0-5. 1 (IH. m) . 6. 63 ( 1 H. brd. J = 7. 

7Hz) . 7. 25-7. 4 (3H. m) , 7. 6-7. 7 (2H. m) 

fi^FAB-MS( m /e, ( C 2 , H 3B N 2 O, + H ) ■ t LT) : 
4 1 7 



«0>J5 



WO 97/45414 



40 



PCT/JP97/01770 



(2R) -N - ri- (4-yfy|/-3-^>f-A/) h^'J^>-4-^ 
M -2-h Ko*->-2- (3-bKD^->->^p^>f;l,) — 2 — "7 ^ 
-^I/7-tr h 7 S K 



(2R) -2-t Kp + ->-2 - (3-t+Vi/^D^>f;l/) -2-7 

R f ffl >h S ^ JB ffc £ m ( K i e s e 1 g e l™6 0F !5( , 
Art 5 7 4 4 (/;!/?&*!) ^DD^l/A/^y-^=9/i) 

■H-NMR (CDC 1 3. 5ppm) : 1. 2 0-2. 3 8 (2 2 H, 
m) , 2. 6 8- 2. 9 0 (2 H, m) , 3. 2 0- 3. 4 2 ( 1 H. 
m). 3. 60-3. 85 (2 H, m), 4. 28-4. 48 (1H. 
m), 5. 00-5. 11 (1 H. m). 6. 05-6. 20 (1H. 
m) , 7. 20-7. 41 (3H, m) . 7. 51-7. 61 (2H. m) 
R f ffi'Jxfc S mmit&® (Ki ese 1 ge I™ 60 F 2 5 4 , 
Art 5 7 4 4 ft*!) ? D o*;UA/V ? J -Jl= 9 / 1 ) 

'H-NMR (CDCU. 5ppra) : I. 2 0 -2. 4 0 (2 2 H. 
m). 2. 76-3. 00 (2 H. m) , 3. 43-3. 80 (3 H, 
m), 4. 20-4. 27 (1/2 H, m), 4. 3 0-4. 40 (1/ 
2H. m) , 4. 98-5. 10 ( 1 H, m) , 5. 90-6. 14 

(1H. m) , 7. 2 0 -7. 3 9 (3 H. m) . 7. 70-7. 80 

(2H. m) 




mm 6 
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M -2-fc Kp*->-2- T (I S. 3S) -3-bKp^»>?D^v 

*)\A — 2— 7 x— ;UT4? h T ~ K 

«t&3 



(2-t Kd^>-2- [ (1 S) -3-^7^D^>f;H -2- 

'H-NMR (CDC la. <5ppm) .1. 2 3-2. 3 9 ( 1 6H. 

m) . 1. 60 (3H, s) . 1. 68 (3H, s), 2. 68-2. 95 
(2H. m) . 3. 21-3. 40 (1H. m) . 3. 60-3. 81 
(2H. m) . 4. 3 5 - 4. 4 7 ( 1 H. m) . 5. 00-5. 10 
(1H, m) . 6. 08-6. 11 (]H, m) , 7. 19-7. 42 
(3H. m) . 7. 58 (2H. d. J = 7. 2Hz) 

<£#A?f£FAB-MS (m/e. (C„ H„ N.O. + H> ' tbX) : 



«0>|7 

. (2R) — N— fl - (4-/+jl-3-^f-Jl) b x>)y>-j-^ 
£1 -2-bKP*>—2- f M S . 3S) -3-hKP^^p^v 
£Zk3 -2-7x-;l/74?K7 ;K'77^ 




4 0 1 



WO 97/45414 



42 



PCT/JP97/01770 




HO 




• HO0C N ^\ 



COOH 



OH 



(2R) -N- [1- (4->^;U-3-^>x^;U) t°^Uv>-4- 
4)V\ -2-tKn + y-2- [ (IS, 3S) + 

(2R) -N- ri- (4-y^;l/-3-^>^_;U) kX'Jy>-4-^ 
>>!/] -2-b Kp*->-2- f (1 R. 3 R) -3-h Ko^yy^P^y 

^;ui -2-7x-;UT-i? kt; k 



2-bKn+y-2- [ (1R) -3-^-+V>^d^>^;U] -2-7 

'H-NMR (CDC 1 3. <5ppm) :1. 28-2. 21 ( 1 4 H, 
m) . 1. 60 (3H, s) , 1. 68 (3H. s) 2. 25-2. 39 
(2H, m) . 2. 6 5-2. 9 0 (2 H, m) , 3. 21-3. 38 
(1H. m) , 3. 6 0-3. 7 9 (2 H. m) . 4. 29-4. 38 
(1H. m) , 5. 00-5. 10 (1H. m) . 6. 00-6. 12 
(HI. m) , 7. 2 0 - 7. 4 0 ( 3 H, m) , 7. 57 (2 H. 
brd, J = 8. 3Hz) 




HO 
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ft«FAB-MS (m/e. (C 2J H 36 N ? 0 3 + H) 'ill) : 
4 0 1 

HM»J9 

(2R) -N - (1 -~>»p^y^;uy^;l/b'^'J v>-4-^;i/) -2- 
b Ko^f>-2- f (1 S. 3S) -3-b £v±2j£±VS^±M - 
2-7x-;l/7-bh7; K 



X§1. 4 —T 5. J — 1 — (l-i/Srws^l-jiti-Jl) b'^U ^>- 2t£ 

X ^ 2 - C2R) -N - (1 -->?p/\y^;Uy^;UbV<'J ^>- 4 -^ 
^? -2-b r q S. 3 S) -3-b Ka»->y»p^v 

(2-b Kn*i/-2- [ (IS) -3-**y>*n^>^l/| -2- 

'H-NMR (CDC l 3 , <5ppm) : l. 0 3-2. 4 0 (2 7 H, 
m). 2. 70-2. 90 (2H. m). 3. 25-3. 40 ( l H. 
m) . 3. 61-3. 92 (2H. m). 4. 38-4. 49 (lH, 
m) . 6. 18-6. 32 (lH. m). 7 . 23-7. 40 (3 H, 
m) , 7. 58 (2H. brd, J = 7. 8Hz) 
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mmm 1 o 

(2R) -N - T1- (6-y ^;l/h'U v?>-2--r;Uy ^;U) b'^'Jy 
>-4->Ol/1 -2-h Kp*->-2- r (1 S, 3 S) -3-fc Kp*-> 
->?p^>^;t/] -2-7x-;U7-t? h7 $ £ 



Ml. 4 -7 ^ 7- 1 - (6-yf-;Ub°'J ^>-2 --Y^y h°^'J 
vj> : 3ttlMfifl)ft fi6; 

4 - t -y'h^r^iJ)V^—)]yT ;ytXijy>3 1 5mg©l, 2 - V $ 
DDX^yi 5ml i^ti:6-yf yl/fj y>-2-7^ft K 
3 2 0mg, S^KIO OmgRtf**ft h >J 7-br h * >*^3£^ h U ^ A 

?a^hy?7 (Mfflfem : ? dp*;UXs/V ?y-/U=5 0/1) 
KT*it&!L&fe@#5 4 OmgZmtZo Cft£y *y-/U2 0ml fcjgjE 
U 1 0 %i£gf-y ^-iHOml fcfln^TgST 2 0 Lfc 0 rg 

IS2. (2R) — n— r i - (6-yf-;i/h°'j x>-2-^;uy^;i/) e 

^Ui?>-4->OH -2-h Kp*->-2- r (1 S. 3S) -3-h K 
P*^?p^>?-yl/l -2-7x-;U7-tr h7 ; KO&fifc 
4-7 $ y- 1 - (6-y^7Uh*'J i?>-2-*;U;« f-Jl) M^) : Jy> 

3 ^iss^^ffl i \ mmm 9 £ ihj^h bxMit^^mm uz 0 

'H-NMR (CDC 1 3, <5ppm) : 1. 2 5-1. 9 3 ( 1 0 H. 
m) . 2. 11-2. 2 8 ( 2 H. m) . 2. 5 1 (3H, s). 2. 
6 1- 2. 8 0 (2H, m) , 3. 2 0-3. 3 7 (1 H. m) . 3. 5 6 
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(2H, s) , 3. 6 0-3. 8 0 (2 H, m) . 4. 37-4. 43 
(1H, m) , 5. 9 0-6. 0 9 (1 H, m) , 6. 98 (1H, d. J 

= 7. 5Hz), 7. 15 (1H, d, J = 7. 8Hz). 7. 22-7. 

38 (3H, m) . 7. 4 5-7. 5 9 (3H. m) 

_2~ (1, 4 go [4. 51 -t^-S-^u) -2-1- Kni 

Xgl - 5- (1. [4. 51 T*ft-7-x>-8- 

12k) -2, 2-^y^-s- 7x_;b-i a-s?^v^>-a-^- 

2 1 3mgOfF7t KD77>5mlfc-7 8°CT'l. 5M'Jf7A 
5>-fV7DtT*75 Pv^>jgfcl. BmlitFU lRNttgLfcft 
1. 4--/ 7 n^t>-/t^;xfU>/r^-;| /2 2 Omg^r^t 
Kp75>1. 5mlC»|?LTftlA, MCI. 5 tfRfl«#Lfc. Rfc* 
*- 5 0 tC#I LTHWfcftT >*i!> A^tttt^ftiMlcffii^^ffa 

»»7^ye,ATtiLfc 0 *«*«Effl*U4 8 3mg(DfW 
C*i*ey5?>4mll=*»U m*ftf*iAlml* 

^3 3 9mg«tfiLtj|t„ 

2-b Kn^y-2-7x- JVWtpcnftrt 

*Wk^h«JW360mgt^;-^i 5n l-*4ml(Otti:* 
»U 5- (1, [4. 5] x77-7-x>-8-^ 

*) -2. 2-yyf^-5-7^-l, 3-W77>-4-t> 



WO 97/45414 



46 



PCT/JP97/01770 



3 6 o m g zrnuT 6 5 °c-e i #®mw Uz 0 Kmm^x^mbx^^ 

•fei&%mEE'S£;Lmh>tlt:m&£* fJ-frl 2 m Ucjg/^U 1 0% 
'^i^A-^&l 5 0mg£ADx.7M£5rffl5n^ SEIflTl 5 B#fi8«# 

2 9 5mg*aftl{*tUtifc. 

#5*0J 2 

2 ~ LL 7-trans -l. 5-cis-3. 3-'S/=f-)l-2. 4- 
h'y^ D [3. 3. 01 t^-7--f^)-2-hKD^y- 

IS 1 • 5- (3-h Kp p^>^;1/) -2. 2-y>f;l/- 

5-7i- <l/-l. 3-^^-^y^>-4-^->(DAf^ 

2. 2-^f;|/-5-7x-;i/- 1 . 3-v?t+V7>-4-t>2. 
66gOfh7hKD77>l 30ml 7 8°CT1 . 5MUf-<7A 

t';l/7 * ps*if >M 10. 5 m 1 * 1 5 ftmWTmT L 
1 5#FbW4 j L/c&->? D'Ofy > 1 . 4g^fl«5h h*D75> 
1 OmllcjgfiUtM, -6 0°C^<b#^LT2B#FoTO$L/Co RfcfcK 

Hti*9y-Jl,l 2 0ml K8#U *teT**ft****- h 'J*A2. 

3. 7 smtzo 

IS 2. 5- (2-->^P^vf>- 1 -2. 2-^y^;U- 

5-7x-7l/ -l. 3-^V7>-4-t>M5- (3-y^D^> 
x>-l-^f; U)-2. 2-^f;l/-5-7x-;b-l. 3->^*y 
5>-4-^->g)^ 
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5- (3-tKD*i/->^D^>f;l/) -2, 2-i^f-/t,-5 -7^ 
Jl-1, 3-mV5>-4-t>3. 7g0ftg|x^H 50ml^ 

^lOOmll^U 1, [5. 4. 0]^>x 

^-7-i>l Omimtl 0 0ti;t2 0W«j$L/: o 5« 

lf;1/=50/1) KTIW1U MfcM0g**4 7 7mff*ttttM 

I83 - 5- (3, 4-ybKD^y y) D / 0 » / M-2, 2 - V * * 
^-5-7x~;U- l, S - W v^-d-^vaqrs-^ 3 _.., 

5- {2-is>,u^yy.>-\-4M -2, 2-^^-5- 7x - 
3-^y 7 >-4^ >W5 _ (3->*o^>x>- ] - 
^)- 2 , 2-^^-5-7x^-1, 3- W V7>-4-t 
>©rS£^ 477mg^T4rh>20ml-7Xl0ml ©«<Cfcft? L, 
***** y >- N -* +S , K 5 5 Omg, 4 KBBfl:** 5 7A 
l>nl«MISi:T3^«U: 0 SttftKSKtt* h'J7^to 

* ^U7h/77^ . ^ ^JU= 2 / 

1-1/1) KT«[«U M<fc6ft0 5- (3. 4-ytKD + y^n 
«>**>-2. 2-^^6-7x^1, 3-WV5>- 
4-*>Rtf5-(2, 3-J>tKB*i/^D^)-2. 2-v^ 

2 0 6mg N 7 9mg»bJR«JH<>:LT^fc 0 
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M4. 5 - ( 1 . 7-trans-l. 5-cis-3. 

)V-2. 4- X**Vt'i/?a [3. 3. 01 *^-7-Y/U) -2. 

5- (3, 4->?t Ka + i/->^n^>^yU) -2, 2-i>/^-)V-b- 
7*—^- 1 . 3-yt+V7>-4-t>2 0 OmgOT-fc h> 1 5ml 
»lw2, h + i/^D/^lmi, p- b^x>x;U*>$. - 7 j< 

^2 5mg«, giSKTl 2 B#fSjfl£# L£ 0 7-tr h >£$EE®£ 

i) i^ftmL&mt&m 2 QmgZte&i&ftmtLxmzo fatimz 

X^5 . 2-(l. 7-trans-l. 5-cis-3, 3-isJ*Jl- 
2, tf->?a T3. 3. 01 ;f^^-7--r;l/) -2-bKo 

*->-2-7^-;Ufflftpft$ 

5— (1, 7-trans-l, 5-cis-3. 3 - ^ y 2 , 4- 

i^+irt'^n [3. 3. 0] *??-7-^) -2. 2-^f-;U- 
5-^-^-1, 3-i^t+V7>-4-^>2 1 8mg(D^;-^ 
1 0m 1 7k 5m 1 MlCgSKT, 7Rgg<fl:f- h 'J *7A2 2 0mR^M6 5 



2-(l. 6-trans, 1, 5-cis-3. 3-s/TJl-2. 4- 
^^-frb'v^p [3. 3. 01 *>? 9-1 -J )l) -2-t Ko*>- 

5- (3, 4-^tKn + ->>7D^>fW -2, 2-^^;U-5- 
^-^-1, 3-^**7 5>-4-;*-y£/IH\ #^J3XfI4, 5 <t 



#3r#IJ3 
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mm) 4 

(2R) - 2-b Ko*-> -2 - T (1 R) -3-;**y ->?p^>^ 

M -2-7±-)\<msmf ( 2R) -2-h r n sj - 

^l. (2R, 5R) -2- (t-?T/l,) -5- r (1 R) 
'J±±B^>±M -5-7 x-;i/-i, 3-^**y^>-4-*>»pt 
(2R, 5R) -2- (t -5-[fl S ) -3-**y^»r, 

D. (Seebach) «i<7>7r£ [Tetrahedron, 

40il3l 3- 1 3 2 4I(1 9 8 4^)] CStot^U (2R. 
5R) -2- (t-7*/U) -5-7x^1-1, 3-yt+V5>-4- 
^•>5 1 OmgOf h7tKn77>20ml -/\+-if> ^ ij >fi g y 7 
- Kl m 1 mmz-7 8°CT1. SM'J^^A^-f 5 FA*-* 

2 8 5mg©f h5t Kd75>1. 5 m 1 MiZ 1 . SBftyffll 

mmm •. >/ttKx*;u= 1 5 / 1 - 1 0 / 1 > ictwssi l^s 

fc£*f***l-e*ll 5 0mg, 2 5 4mgttttttfiLTifc 0 **l*'*a© 
2ftgeiliNMR0NOEJ;f3^L/: o 

18 2 • 2-fc Kp*S/-2- f(IH) - 3-^V>»D^v»^ - 
2-7x-;my (2-h r (l s) -3-**y.>» 

p^>^;1/1 -2-7x-^A |B t 

(2S. 5S) -2- (t-7fvV) -5- [ (1 R) -3-**y.>* D 

-5-7x-^-l, 3-mv5>-4-t>5^ (2S. 
5S) -2- (t-7f-;U) -5- [(IS) 

^] -5-7x-;l/-l, 3~^+77>-4-^->^ffllx x #^21 
S5 t|B|tlO^*6KT*Wk^**n**i«aLfc. 
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*%w<d 1.4- ^txij ?>mmfti-tmtR#}2*x* u >m 3 §&# 
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(l) -jttsC [I] 



Ar Q 

HO 



-H-*-/~V R2 [I] 
1 N — ' 



KiracfiflT^ ft * §¥fr * 1 X(i 2 d JjjR^ 

t Kn*.>y**£T«»£ftTlvct>J:^) R'fcl~2ffl07k 
KS*S±IC 3 - 6 i@© •> ? d 77U*yUS££ U R 

xD7<;-;U7;U+;Ug©^±o 7 K^^ l4M7;l/ ^ s> /%D y>K 
7% IS«7;l/3+->S, 7;yiiX«tKn + S/yf-;UiSTH*$tiT^T 

(2) Ar^7x-;l/ST**g$« 1 Eft0fc^Xtt*®£¥ttlC|t$ 

(3) R , ^i-2fi©7k^^±(cWf-5->^Dyp t '^s > ->^ D y 

(5) R 2 ^T|g^ 
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R a R c 

-Q— A— A— R e 
R b R d 



izte^Tmm&tB&LU r\ R d so'R c *<i5j-^L< rajas*; ik *n 

L<(ii/^D7;l/'7--^S^^-rK 5&OttR b i:R-X{iR d <»:R-|;U 
-t'tl— «f*C<£ o T&&» 3 ~ 8 {[§© •> ^ o 7 /b+^SXti •> ? d 7 ;U 

(6) R J A<|fc*»5~l 5«©fi«tt^L<li^«tt®7/l/*;l/S. 7;U 
^-;l/2£, 7;u+^;Ug N *>^o7;i/+;uas±©ffft©*^KT3&<filR7;u 
*^T*H»$*iT^Tfe«kt^>^D74/^yP7yHryl/S^U<«->^n7;u 
+;U7^y-;US % t*->^ o7yHr;ua±0ffig©*#^-7-*<fi«7^+/i/ 
TB& £ ftTi >T *> <fc ^ h' n 7 /1/+/U7 ;US£ L < (i t" •> ? n 7 ;u 
*;U7yl/*-;i/£ x P7;uy-yw»±©ffiaft©7k*IJR : i t *<(S«7yu+;u 

'•'"CBS* $ tiT t & i ^ h" v ? o 7 ^. ;U7 L < « t" > 9 a 

7ji*r-jU7JWr—)\sm, •>^D7;u+;i/7;i/+^;i/SX(ii/^n7>'uy- 
^7yu+~;i/ST**»*«i IS«©fb^X{i-E-©»^(c^$ti9^ 

Sao 

(7) R z a<^>s?,i,g x 7i^;H, 7x^-/ae;HI, 7i-il,7 
D^yl/SXti 2 - e V ^/M 2 - f y i/ju^/m. 2 - tf y v> 
;U7d hVUS. 3 - fcf U 5?/M 4 - t" >J itjlj 2-f77 
'J;Uy^;US> 2 - 3-f-x^;M^;Ug, l * ^ 

3 - f 5 V y ;M 5 - fcf 5 7 y f-;U-S> 2 - 7 y ;M f- 
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3-7 >J JU/?jm, 2-t°a>)JM1-jm. 3 - tfo l^M^US^ 2- 
f y ~ *-7M 4-h*'J; *-=.vM ^/Ug, 5 - t° U S y f- 

2-^> KV/Mf-;ug (lu f£^>v;ug N 7x^f;H, 7x-^ 

h Ko*i//?vl,3Tggi$*lTt>T*>«k^) -C*£ff*JI l sE«©4fc£«5 

(8) N - [ l - (4 -y^;U-3-^>^-=-yU) f< 'J i> >- 4 - -f Jl] 
-2 - (3- t Fn+y->7P^>f;l/) - 2 - t Ko+>- 2 - 7 x-;U 
7*h7~ K> N — [l- (6-/f-;l/h°U : s y - 2 - j t =f- fr) f^'J 
5?>-4--f7l/] - 2- (3-tFa^yy7D^>f^) - 2 - t Ko* 
*>- 2-7x^;U7-tr h7^ KXliN- (l - •> ? a^TJUS j-jWO) 
i>>-4-^fjV) -2- (3-kF'D + y->7u^>f;l/) - 2 - t Kd* 
>-2- 7x-;U7* h 7 ~ K-e*«»*qi l fg«!!©tt£^X(i*©2&W 
Kt*££*l-7 3i& 0 

(9) (2R) - N - [l- (4 ->^;l/-3 -^>x-;U) 

4--fyU] -2 - [ (l S. 3S) -3-t Vu + i/i/tWy+M -2 
-tKD + y-2-7x^7tF7; K> ( 2 R) - N- [ l - (6 - * 
^ue'J 2-^M^U) h'^'J 4 -^yU] -2 - [(IS. 

3S) - 3 - k KD + ">x^n^>f-yU] -2-tKo+y-2-7x^I/ 
7-feh7~ KXtt (2R) -N- (i -->^o^7*^;uy ^;Uh°^'J 

-2- [ (1 S. 3S) - 3- t Kn+i/i/^n^>^;u] -2 
-kKp + ->-2-7x^7t|«7; Kft*9 1 E«©^^XIi*©H 

do) »*JiiiE*©-jRs [i] oi. 4-^g&f<y 
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(12) 1 ie«o-»^ en 01, 4-^«fce^y^>^$#x 

iiSfett^H. ^{tWO^!»Xli»^^7i:ig 

(13) (a) [III] 



< imm $ titz** vm*m±iz^-tz&tm& 3 ~ 6 mo * a r^+;us 

t&j*&£, Hft« [IV] 



7;l/*;^ {£&7Ao*>/g> 7$yS> &g£ftfc7 = yS> bKo + 

X(i7';-;l/^+«>7!7«^STg^$nTt^tJ:t^ £SU *LT 
XliNHXteO^ShJ-] T^^tlS^«li^©^iSfD^-ti-, R"W 
^ $ ti/c 1 - 2 <@©7K®g£33±K: W-T £J££& 3 ~ 6 i/ ? a 7;l/+;l/ 
&©^&li£M«£&fc£U R ,0 *^^U<IS^$n/-c^-+v2i^ 
±iC^-T SJKStfc 3 - 6 ®0 i/ 5 a ;U2©i*&tt«e©* * Xli&^g 




[ffl] 




[IV] 
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(b) ±IB— »^ [III] ©a;u**>KXfi*©KJSttR*#£— »SC 
[V] 



««K Ar, R'\ XaOfEJiffiFiEOJlHft^Wr*] 
Kff»Lfc»x HftiC [VII] 



K4\ Ltt«l«»*aRU *LTR 20 tt8ME©«?**Trf*] T'^£*i£ 

LA: R ' «>& R 20 ©£»Kfc*m \ *i *Mt 
(c) ±£-ft3t [VI] ©{t^*lttff8Lfca % [IX] 

R 21 -CHO [Vin] 

7'J-;ug N 75^+;US> 7 'j -;U7;l/^^;i/SX{i^>-tf >^<i:^ 
1 Xtt2fl©^ D JR^*^nr*^P7 »J -;US^L < K^-ruT U 



HX- 





[VI] 



R 20 -L [VII] 
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fr*MtKfe\Ztt U * LT^ICJEt LT±fE L/C R 1 R 2 ' ©£&Kf£; 
*fT-5 c t 1 E«©-j»iC [ I ] © 1 . 4 - -?l«|hX y i/ 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/01770 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C07D211/58, 401/06, A61K31/445 // (C07D401/06 , 211-00 
213:00) ' 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Int. CI 6 C07D211/58, 401/06, A61K31/445 // (C07D401/06 , 211:00 
213:00) 



Doeumeotalioo searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAS ONLINE 



P,A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 1-131145, A (Institut de Anjeri S.p.A.), 

May 24, 1989 (24. 05. 89) 
& EP, 309424, A 

OTTO, C.A. et al. , "In Vitro and Ex Vivo 
Evaluation of Cyclic Aminoalkyl Benzilates as 
Potential Emission Tomography Ligands for the 
Muscarinic Receptor" 1989, Int. J. Radiat. Appl 
Instrum. Part B, Nucl. Med. Biol., Vol. 16, 
No. 1, pp. 51-55 

TANG, L.C. et al., "HUMAN ERYTHROCYTE AS A 
MODEL FOR INVESTIGATING MUSCARINICAGONISTS AND 
ANTAGONISTS", 1991, Gen. Pharmac, Vol. 22, 
No. 3, pp. 485-590 

WO, 9633973, A (Banyu Pharmaceutical Co., Ltd.) 
October 31, 1996 (31. 10. 96) 



Relevant to daim Na 



1-11, 13 



1-11, 13 



□ 

Further documents are listed in the continuation of Box C. Q 



1-11, 13 



1-11, 13 



See patent family annex. 



• Special categories of died documents: 

" A " f™* 01 ' 01 *|fi»o* Uie geoeral state of the ait which is sot considered 
to be of particular relevance 

"E" earlier document but published oo or after the international filiag date 
I " L " d^^^^^ lhf ^ *? Bb " OD ^ly claims) or which Is 

I fefenria * to io 0fl1 dWoBtire, use, exhibit loo or other 



**T later document published after the ioternatiooal filing dateor priority 
fS^S^ « with the application but dS to uoderJod 

toe pti Dople or theory underlying the invention 

"X- document of particular relevance; the claimed Invention cannot be 

^^fST*.? 0 ? 1 0f CM ^ ot ** «wi<J«ed to involve aa inventive 
step when the document is taken alone 

SSr2^°L P "» rt !2 Uf rt,e y tDoc; . cJ * im « l invention cannot be 
^SS? J° iDVolve *° iBV « Dtiv e step when the document is 



I Name and mailing address of the ISA/ 

Japanese Patent Office 

I Facsimile No. 

Form PCT/ISA/210 (second sheet) (July 1992) 



Date of mailing of the international search report 

August 19, 1997 (19* 08. 97) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/01770 



Box 1 Observations where certain claims were found unsearchable (Continuation of Item 1 of first s heet) 
This international search repon has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [x] Claims Nos.: 12 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claim 11 pertains to methods for treatment of the human body 
by therapy and thus relates to a subject matter which this 
International Searching Authority is not required, under the 
provisions of Article 17(2) (a) (i) of the PCT and Rule 39.1(iv) of 
the Regulations under the PCT, to search. 

2. j^j Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful mtemational search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box H Observations where unity of Invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international appb'cation, as follows: 



1. Q As ail required additional search fees were timely paid by the applicant, this international search report covers ail 

searchable claims. 

2. Q As ail searchable claims could be searched without effort justifying an additional fee, this Authority did not invite 

payment of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report 

covers only those claims for which fees were paid, specifically claims Nos.: 



4. [jj No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant s protest. 

[H No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



4. 



SffittUHS^f PCT/JP 9 7 / 0 1 7 7 0 



a. «9i0K-*-*as<Dtt& (S85&##s (ipo) 

Int. Cr C07D21 1/58. 401/06. A61K31/445//(C07D401/06. 211:00. 213:00) 



■**?Tofc«/MMro (SRSttMF^a (IPO) 



Int.Cl' C07D211/58. 401/06. A61K31/445//(C07D401/06. 211:00. 213:00) 



CAS ONL I NE 









A 


J P. 1-131145. A (^Zf^ra-h x 7>yx>i V*x* ^/U 

7*V-f*--) 2 4, 5fl, 1 9 8 9 ( 2 4. 0 5. 8 9) 
&EP, 3 0 9 4 2 4 . A 


1-11. 13 


A 


OTTO, C. A. et al. "In Vitro and Ex Vivo Evaluation of Cyclic Aminoalkyl 
Bertzilatcs as Potential Emission Tomography Ligands for the Muscarinic 
Receptor' 1989. Int. J. Radiat. Appl. Instrum Part B. Nucl. Bed. Biol.. Vol. 
16. No. 1. pp. 51-55 


1-11. 13 


A 


TANG. L. C. et al. "HUMAN ERYTHROCYTE AS A MODEL FOR INVESTIGATING MUSCARINIC 
AGONISTS AND ANTAGONISTS" . 1991. Gen Pharmac. . Vol.22. No. 3. pp. 485-49U 


1-11, 13 


P. A 


WO. 9 6 3 3 9 7 3. A (XftHKtftXAtt) 31. 10. 96 


1 - 1 K 13 



rpj SBSUbfiiBBuTN ^ogftfficDiSgcDSait Ritual r&j ^_ / < f . >h7T ; .j-xa 



0 5. 0 8. 9 7 


mtem&n%<D&&B 1 9 08 97 


B*@ftlr7f ( I SA/J P) 

i o o 


BSSS^ 03-3581-1101 ? 


4 C 


9 2 8 4 


m 3 4 5 3 



SSPCT/ISA/2 10 ( 1 9 9 2^7/J) 



mm&M&& PCT/J P 9 7/0 1 7 7 0 



mX81km3® (PCTl 7*(2)(b)) G>«SlcJ:0, w©H»Ba«*«R^aft»iJ: 9»*0«Bo--«BicoVvTff 

a*©«Hl Uiffe*»wJ:5A#O*Q.«^JcM1-5t(0-C^oT, PCT 1 7^<2)(a>(i)&tfPCT*&JliJ 
3 9. 1 (vi)tf>*l£lci:!^ lOSSW2[*M^WS^5w^*»L/jrt>^«^5t(0-C$>5 ft 



3. []»#tf>ftB ^jRffl^^ttST^oTPCT^fllJ6.4(a)0^2^ar/m3^:oaSlC 



(OttBlwO^TflMfcLfc. 



4. □ fflBAas&»fc>tJ!inw^ rosRiissmfctt, n*o«iHa*tQK:e* 



«5tPCT/I S A/2 1 0 (Sn^-S^DJlftSI (1) ) (1 9 9 2^7^) 



